Abstract. Palm oil waste (by product) can be used as a potential feed for livestock. Nevertheless, the study research of the effect of Palm oil waste (by product) as a feed to the bull performance was limited. The purpose of this research is to get technology to improve semen quality through improving protein of feed based on palm oil waste (by products). This research was conducted in PTPN 6 Jambi and used 30 bulls that separated into 3 treatments, treatment I (feed protein 12% and supplementation), treatment II (feed protein 12%) and treatment III (existing feed, feed protein 10%). Parameter were measured i.e sperm quality (sperm motility, mass movement, sperm concentration, percentage of live sperm, sperm abnormalities), feed consumption, body condition score (BCS) and average daily gain (ADG). Design of this research was completely randomized design. Data was analyzed use ANOVA. The result showed that there is no significantly different on semen quality between treatments. Semen quality of three treatments were appropriate to standard of quality semen of bull (sperm abnormality <20%, sperm motility >50% and sperm concentration >500 million/ml). It can be concluded that dietary protein level of 10% and 12% based on palm oil by product can maintain semen quality of bulls. Palm oil by product can be a potential feed to increase productivity and reproduction performance.
Introduction
Bull should have a high fertility to supporting productivity of cow. Fertility of bull can be defined through breeding soundness evaluation (BSE) which consider many factors such as semen quality (motility and morphology sperm) and scrotal circumfence (Bruner et al., 1995) . Basic classification on BSE depended on breed (Godfrey and Dodson, 2005) , body condition score (excessive or poor), physically condition (healthy, stress) of bull (Barth and Waldner, 2002) .
Feed has a high influence to the biological potential of beef cattle, including production and reproduction aspects. Feeding needs to consider the nutritional needs according to the physiological status of livestock. Palm oil has various advantages such as a food, non-food industry, and animal feed. Previously research showed that dietary protein level 12-18% capable to produce average daily gain (ADG) of bull 0.78 to 0.90 kg (Umiyasih et al., 2012) . The needs of vitamins and minerals may also to be a consideration to support productivity of livestock, such as selenium and vitamin E. Vitamin has a great influence to body metabolism, which is vitamin E play an important role to preventing free radicals.
The purpose of this study was to obtain technology to improve the quality of semen through improving dietary protein-based on palm oil by product.
Materials and Method
This research was conducted in PTPN 6 (Muaro Jambi, Jambi Province) for 16 weeks. The material used 30 bulls, consisted of two breeds (PO and Bali). There were three treatments of feed : treatment I, protein level 12% with supplementation (vitamin E 1000 mg and selenium 5 mg /head); treatment II, protein level 12% and treatment III, existing feed with protein level 10%. Supplementation was done every 2 weeks. Composition of feed has a big part of palm oil by product, there were: palm fronds, palm kernel cake etc.
Collecting semen was done before treatment and every 4 weeks during the research. Parameters were measured include: sperm quality (sperm motility, mass movement, sperm concentration, percentage of live sperm, sperm abnormalities), feed consumption, body condition score (BCS) and average daily gain (ADG). Design of this research were completely randomized design. Data was analyzed by ANOVA. 
Results and Discussion
Monitoring of body performance of bulls was conducted during this research. According to the table 1, initial weight of PO and Bali bull ranges between 283 kg and 242 kg with initial body condition score 2.8 to 2.9 and from 2.9 to 3.0. Tooth status of the bulls were used I0-I3. Feeding treatment was conducted for 16 weeks showed ADG 0.3-0.5 kg / day (PO bull) and 0.3 kg / day (Bali bull). Final body condition score showed an increase i.e. 3.1-3.3 (PO bull) and 2.9 to 3.0 (Bali bull). 
Collecting semen
At the beginning of the study, it is known that big part of bulls cannot be collected and analyzed. However, after the treatment of the feed showed different results. This following table was a progress bulls in collecting semen during research and its semen quality. Table 3 showed before treatment, only one bali bull can produce semen. Nevertheless, the semen quality was poor, it was shown with sperm motility 5%, concentration of 420 million/ml, and death sperm percentage 50%. Hafez (2000) stated that standard quality semen should have sperm concentration 800-1000 million / ml and death sperm percentage <20%. At treatment III, there were four bali bulls successfully collected and analyzed the semen quality. It was shown motility >60% and sperm concentration >1,000 million / ml. Bull with this semen quality deserve to be a semen sources for natural mating or artificial insemination (AI).
At the semen collecting II (4 weeks of treatment cement) showed an increasing number of bulls that can be collected and analyzed (Table 4 ). Semen quality (Bali and PO bull) have been increased, ie: motility> 65%, sperm concentration> 1 000 million/ml and sperm abnormalities <20%. Nevertheless, bali bulls of treatment I showed low quality semen (45% motility and sperm concentration of 770 million / ml) and PO bulls cannot be collected. At the semen collecting III (after 8 weeks of treatment of feed), the number of bulls that can be collected show improvement (Table 5) . At the collecting III, there were increasing semen quality of PO and Bali bull. Sperm concentration in average > 1000 million / ml in Bali bulls (treatment I, II and III) and PO bulls (treatment II and III). Sperm motility of bali and PO bull in range 72-81% and 60-71%. Live sperm of bali and PO bull in range 75-79% and 74-84%. Sperm abnormalities in normal range of <20%.
The different result showed at collecting IV (12 weeks after treatment Feed). It was shown in Table 6 . Table 6 showed that there were decreasing of semen quality, especially in treatment III of PO bull. Sperm motility decreased, i.e. 45-60%, as well as sperm concentration<1000 million/ml. Sperm motility of bali bulls showed relatively stable, i.e. 62-82% and sperm concentration values> 1000 million/ml. There was a decline on live sperm percentage i.e. 59-76%.
Semen quality
At the beginning of research, only a few number of bulls that can be collected. There an increasing of bulls that can be collected as long as this research. This was caused by the habit of interaction between males and females. Bulls have not collected yet before being used as material research. Interaction between bull and cow can stimulate libido. The mechanism of stimulation came from stimulus through visual, olfactory and tactile. Stimulation delivered to the central nervous system, through spinal cord to corpus cavernous. This erectile tissue, stimulus resulted neurotransmitter so that an erection of penis. Semen quality varies in each semen collecting. According to Sarastina et al. (2006) and Chenoweth et al. (1996) stated that there are many factors affecting to the quality and quantity of semen, such as: body weight, age, season, genetic, frequency of collecting sperm, breed, temperature and feed. At the beginning of research, bulls have a uniform character including age, body weight, reproductive status and environment. Variations that occur within individual was very large so that the semen quality different every collecting. The data range was high so that there was no significantly different by statistical analysis. Results showed that there were not significantly differences of semen quality in 3 treatments of feed.
Mostly, semen quality can reach requirement of bull standard. The percentage of normal and abnormal sperm have an important role in this case. Abnormality <20% showed that bull has a good performance (Ax et al., 2008; Purwantara et al., 2010) . Normality sperm should be reached 70% (Menon et al., 2011) so that bull has a good fertility. Wang et al. (2015) stated that mostly normality sperm 70% showed motility 60%. Whereas, scoring motility is very subjective and affected by many factors i.e. collection method, time, temperature, contamination and concentration.
Feed formulation and consumption
The existing feed in PTPN was mixed feed, consisting of palm fronds, palm kernel cake, rice bran and cassava with total protein ingredient 10%. Feed formulation was done to reach level protein of 12% by mixing the feed PTPN 6 with other feed ingredients, i.e. rice bran and palm kernel cake (Table 7) .
Feed formulation based on the results of proximate analysis of feed materials available on site. Proximate analysis was conducted in the laboratory of nutrition and feed (Beef Cattle Research Institute, Pasuruan).
Feed consumption of bulls monitored by weighing offered and refusal feed of each individual bull for 3 days per month. Consumption data of dry matter and crude protein in PO and Bali bull at treatment I, II and III are shown in Table 9 .
Dry matter intake of PO bull significantly different at treatment III to I, and not different with treatment II. Consumption of crude protein not significantly difference between treatments. Meanwhile, dry matter intake in treatment II and III of bali bull significantly different. There was no significantly difference in consumption of crude protein per treatment. The low of consumption in treatment I and II in PO and Bali bull caused by less balance of crude fat i.e. > 6% which is can interfere with rumen microbes. At treatment III, crude fat was<6% so that the consumption becomes higher. 
Feed and reproduction
Feed has a great effect to the reproduction performanceof bull. Feed with optimal nutritional composition which strongly supports to daily weight gain. Body weight and time of puberty, affected by energy of feed consumed. Poor nutrition, especially energy will inhibit sexual development and puberty (Iskandar, 2011) . The decline of semen quality may occur due to lack of feed, produce low level of gonadotrophin. It is also affect to spermatogenesis and reproduction performance of steers. Feed restriction causes permanent damage to gonadal tissues. In some conditions, high level of energy not always give a good effect on reproduction. Semen quality and sperm cells daily production could decrease if feed has a high level of energy (Ratnawati and Anggraeny, 2013) . Excessive feeding on young male calves effect on fertility due to accumulation of fat in scrotum and area of plexus pampiniformis that interfere with testicular thermoregulation. High energy level led to an increase of body weight, height and diameter of the scrotum, but it will not affect to puberty or first mating time.
Poor of reproductive due to low feed adequacy can be improved by refeeding (improvement of feed). It needs Feed with optimum energy levels to support growth and efficiency. The synthesis and secretion of reproductive hormones by the glands endocrine influenced by the level of feed provided. Better quality and quantity of feed given to the bull, cause hormone synthesis will be faster.
The mechanism of the effect of nutrition to reproduction, through mechanism of hypothalamus-pituitary axis. Poor nutrition can reduce signal strength of the hypothalamus to secrete GnRH. This hormone gives affect to the anterior pituitary gland's to secrete LH. Low levels of LH in blood affects to the growth of reproductive organs in cattle. Inhibition of growth caused by nutrients, LH secretion was reduced by a central mechanism by controlling the release of GnRH. Previous result showed that glucose, amino acid and energy level affect to decrease of LH and FSH level. Low intake of protein also affect to decrease of LH levels that can delay of puberty in bulls.
Vitamin and mineral have an important role to determine time of puberty of bull. The mechanism is through the influence of the reproductive organs function bulls. Some minerals that have affect to the bulls reproductive i.e. manganese, selenium, copper, zinc, chromium, molybdenum, iron and phosphorus (Dep et al, 2014) . Vitamin A and beta carotene contained in forages has an important role as well.
Vitamin E and Selenium
Giving vitamin E (1000 mg) and selenium (5 mg) every 2 weeks on diet (protein 12%) did not increase semen quality. The function of vitamin E and selenium is an antioxidant to minimize cell damaged. The byproduct of palm oil waste indicated consist of free radicals that can affect the damage of cells, including sperm cells. The high free radical was characterized by high ROS (reactive oxidative species) which can cause damage to the sperm membrane and its function. Damaged cell membranes can affect to the metabolic rate of sperm cells that affect to the motility of spermatozoa. The effect of free radicals can be reduced by antioxidants (Rizal and Herdis, 2010) .
Vitamin E or alpha-tocopherol is an antioxidant compound that serves to capture free radicals by providing the hydrogen atom on peroxyl radical (Alawiyah and Hartono, 2006; Wardly and Jeffrey, 2007; Romadhoni et al, 2014) . Alpha-tocopherol is a fat-soluble antioxidant that protects PUFA, components of cells and cell membranes from free radicals (Fitriani, 2013) .) Alpha-tocopherol has a effect to increase metabolism in the testicular tissue and better spermatogenesis to produce a normal morphology of spermatozoa. Eskenazi et al (2005) ; Comhaire et al (2000) and Geva et al (1996) stated that supplementation of alpha tocopherole can increase fertilization rate through reducing lipid peroksidation and oxidative damage.
Conclusions
Dietary protein level of 10% and 12% based on palm oil by product can maintain semen quality of bulls. Palm oil by product can be a potential feed to increase productivity and reproduction performance.
